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CALIBRATION CERTIFICATE
Object D1750V2 - SN; 1183
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 3, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted In the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date {Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106278 17-May-24 (CTTL. No. J24X04107) May-25
Power sensor NRPSA 101369 17-May-24 (CTTL. No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7484_Jan24) Jan-25
DAE4 SN 1558 03-Jan-24{CTTL-SPEAG N0.24J02Z80002) Jan-25
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY48110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calbrated by: Zhao Jing SAR Test Engineer &

Reviewed by: Lin Jun SAR Test Engineer : —mf_

Approved by: Qi Dianyuan SAR Project Leader =12

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the iaboratory,
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 24J02Z000571 Page 2 0f 6

66 / 133



Report No.: BL-SH25C1427-AC GI'ULID

777 5 p eag CAICT

Add; No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emfi@caict.ac.cn bitpiwww.caict.oc.cn
Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Version DASYS52 52,104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appéiad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mhoim
Measured Head TSL parameters (220+02)°C 406+6% 1.38 mhoim £6 %
Head TSL temperature change during test <1.0°C — -

SAR result with Head TSL

SAR averaged over 1 ¢’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 9.14 Wikg

SAR for nominal Head TSL perameters nomalized to 1W 36.5 Wikg £ 18.8 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 4.97 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.8 Wikg £ 18.7 % (k=2)
Certificate No: 24102Z000571 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.50-1861)0
Return Loss - 30 3d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1118 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-gignals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Centificate No: 24J02Z000571 Page 4 of &

68 / 133



Report No.: BL-SH25C1427-AC CII'UUp

p' In Collaboration with

ryy

=777 s p e a g CAICT

Sl CALIERATION LABORATORY T
Add: No,52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-462304633-2117
E-mnil: emfidcaictac.cn htp/iwww.cadclac.cn

DASYS Validation Report for Head TSL Date: 2024-09-03
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1183
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.381 S/m; & = 40.58; p = 1000 kg/m’
Phantom section: Right Scction
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

s Probe: EX3DV4 - SN7464: ConvF(7.99, 8.13. 8.29) (@ 1750 MHz: Calibrated:
2024-01-22

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl556; Calibrated: 2024-01-03

=  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx: Serial: 1062

« DASYS5252.10.4(1535): SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)VCube 0: Measurement grid: dx=5mm.
dy=5mm, dz=5mm

Reference Value = 83.09 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.14 W/kg; SAR(10 g) = 4.97 Wikg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 10 SAR at M1 = 58.5%

Maximum value of SAR (measured) = 13.6 W/kg

d8
0
-3.12
-6.24
-9.37
-12.49
L
15.61 L ——
0dB = 13.6 W/kg = 11.34 dBW/kg
Certificate No: 24J02Z000571 Page sof 6
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Impedance Measurement Plot for Head TSL

Tri 11 Leg mag 30.00087 nef O.000dm [F1]

10, O

[33 1,7500000 GHz ~30,340 d8

» €11 smith (eedx) xcale 1.000u (=1 pel]

1 atet 153G

Certificate No: 241022000571

21 1.7300000 Ghz 47,309 @ -1.0008 O $5.497-pF

Page 6 of 6

CAICT

oo 156 Gie Bl

70 / 133



Report No.: BL-SH25C1427-AC

LEGroup

D1750V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.03 /
Return Loss(dB) -26.186 -30.340 -13.69%
Impedance 45.372 Q +0.684 jQ 47.509 Q-1.610jQ 2.294Q (Imaginary part)
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CALIBRATION CERTIFICATE
Object D1800V2 - SN: 5d155
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 2, 2024

Thes calibration Certificate documents the traceability to national standards. which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Mater NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power senscr NRPEA 101359 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, N0.24J02Z80002) Jan-25
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430  25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY45110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by; Zhao Jing SAR Test Engineer Sl

Froviewed by: Lin Jun SAR Test Engineer «p@_

Approved by: Qi Dianyuan SAR Project Leader %

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: 24J02Z000572 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Octaber 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Retun Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

« SAR measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 241027000572 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1000 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {220£02)°C 411+£6% 141 mho'm £6 %
Head TSL temperature change during test <1.0°C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 998 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg % 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Conditicn
SAR measured 250 mW input power 5.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.0 Wikg £ 18.7 % (k=2)

Certificate No: 24J022000572
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.70+5.31jQ
Return Loss -252d8

General Antenna Parameters and Design

[Bectrical Delay (cne directicn) ] 1.108 ns

After long term use with 100W radiated power, only a slight warming of the dipcle near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained In the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

| Manutactured by SPEAG |

Certificate No: 24J02Z000572 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2024-09-02
l'est Laboratory: CTTL, Beijing. China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d155
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: f= 1900 MHz; 6 = 1.414 S/m; g = 41.1; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASY 35 Configuration:

e Probe: EX3DV4 - SN7464; ConvF(7.64, 7.81, 7.99) @ 1900 MHz; Calibrated:
2024-01-22

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl1556; Calibrated: 2024-01-03

o Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

= DASYS252.10,4(1535). SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 96.96 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) =9.98 W/kg; SAR(10 g) =5.26 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 56.3%

Maximum value of SAR (measured) = 15.4 Wikg

d8
0

-3.36
-6.73
-10.09

-13.46

1682 - \ »—
0dB = 15.4 W/kg = 11.88 dBW/kg

Certificate No: 24J02Z000572 Page sof 6
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Impedance Measurement Plot for Head TSL
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D1900V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.02 /
Return Loss(dB) -29.602 -25.218 17.38%
Impedance 51.423 Q0 +1.973jQ 51.734 Q +5.311jQ -3.338Q (Imaginary part)
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CALIBRATION CERTIFICATE
Object D2300V2 - SN: 1111

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 3, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3yC and
humidity<70%

Callbration Equipment used (M&TE cnitical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibraton
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPEA 101368 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7484 22-Jan-24(SPEAG No. EX-7464_Jan24) Jan-25
DAE4 SN 1558 03-Jan-24(CTTL-SPEAG, No.24)02280002) Jan-25
Secandary Standards ID# Cal Date (Calibrated by, Cerfificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110573  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5{weighted) | 1040 22-Jan-24{SPEAG, No OCP-DAK3I. 5-1040_Jan24) Jan-25

Name Function Signature

Colibrated by: Zhao Jing SAR Test Engineer 5

Reviewed by Lin Jun SAR Test Engineer -14_

Approved by: Qi Dianyuan SAR Project Leader %

Issued: Septamber 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: 24022000574 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 24J02Z000574 Page 2 of o
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.

DASY Version DASY52

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm

Zoom Scan Resolution dx, dy, dz=5mm

Frequency 2300 MHz + 1 MHz
Head TSL parameters

The foSowing parameters and calculations were applied

Temperature Permittivity

Nominal Head TSL parameters 220°C 385

Measured Head TSL parameters (220+02)°C 401+46%

1863 mhoim £ 86 %

Head TSL temperature change during test <10°C —

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW Input power

SAR for nominal Head TSL parameters nomalzed o TW 49.1 Wikg + 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power

SAR for nominal Head TSL parameters normalized fo 1W 23.9 Wikg £ 18.7 % (k=2)
Certificate No: 241022000574 Page 3 of' 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4520+ 3.29I0
Retumn Loss - 24.3d8

General Antenna Parameters and Design

Electrical Detay (one direction) 1.070 ns ]

After long term use with 100W radiated pawer, only a slight warming of the dipole near the feed-point can
be measured.

The dipcie is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected fo the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On same
of the dipoles, small end caps are added to the dipole arms In order to improve matching when loaded
according fo the position as explained In the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be appiied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

[iamlac‘lumd by SPEAG
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DASYS Validation Report for Head TSL Date: 2024-09-03

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2300 MHz: Type: D2300V2; Serial: D2300V2 - SN: 1111
Communication System; UID 0, CW; Frequency: 2300 MHz
Medium parameters used: = 2300 MHz; 0= 1,632 S/m; g, = 40.08; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

= Probe: EX3DV4 - SN7464: ConvF(7.46, 7.6, 7.77) (@ 2300 MHz; Calibrated:
2024-01-22

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7V/Cube 0: Measurement grid: dx=Smm.

dy=5mm, dz=3mm

Reference Value = 99,75 Vim; Power Drifi = 0.03 dB

Peak SAR (extrapolated) = 22,6 W/kg

SAR(T g) = 12.1 Wrkg: SAR(10 g) = 5.93 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 = 54.8%

Maximum value of SAR (measured) = 19.1 Wikg

dB
0

3.9
-1.82
1172

-15.63

(.
-19.54 —

—
0dB = 19.1 W/ka = 12.81 dBW/ka

Certificate No: 241022000574 Page 5 of 6

83 / 133



Report No.: BL-SH25C1427-AC GI'ULID

&rrLspesg CAICT

Add: No.52 Hua YumnBed Road, Haidian Dissrict, Beifing, 100191, Chinn
Tel: +56-10-62304633-2117
E-taik: emfligcaict ac.cn hueps/fwww.caict.nc.cn

Impedance Measurement Plot for Head TSL
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D2300V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.03 /
Return Loss(dB) -28.656 -24.250 18.17%
Impedance 49.525 Q-0.637 jQ 45.179 Q +3.293jQ 4.346Q (Real part)
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Client Tejet Certificate No: 24J02Z000575
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 1065
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 5, 2024

This calibration Certificate documents the fraceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No, J24X04107) May-25
Power sensor NRPEA 101368 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7307 28-May-24(SPEAG, No, EX-7307_May24) May-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer @,

Reviewed by: Lin Jun SAR Test Engineer ﬁq_

Approved by: Qi Dianyuan SAR Project Leader Cézb@\_/

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000575 Page | of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 24J02Z000575 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz= 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mho/m
Measured Head TSL parameters (220£02)°C 30626% 1.79 mho/m £6 %
Head TSL temperature change during test <10°C eae e
SAR result with Head TSL
SAR averaged over 1 ct1’ (1 g) of Head TSL Condition
SAR measured 250 mW Inpet power 13.1 Wikg
SAR for nominal Head TSL parameters neemalized to 1W 52.8 Wikg  18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condtion
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Head TSL parameters normalized to TW 24.6 Wikg £ 18.7 % (k=2)
Cenificate No: 24J02Z000575 Page 3 of' 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.104 3.75/0
Return Loss - 27408

General Antenna Parameters and Design

Electrical Delay (one direction) 1.066 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the sacend arm of the dipole. The antenna s therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms In order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG 7

Certificate No: 241027000575 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2024-09-05
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1065
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: ¢ = 1.792 S/m; & = 39.57; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7307; ConvF(7.37, 7.34, 7.95) (@ 2450 MHz; Calibrated:
2024-05-28

»  Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1556: Calibrated: 2024-01-03

¢ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

» DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=3mm,
dy=5mm, dz=5Smm

Reference Value = 106.0 Vim; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 25.9 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.14 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M1 =351.2%

Maximum value of SAR (measured) = 21.5 W/kg

a8
0
-4.34
-5.69

-13.03

-17.38

¢ i

0dB = 21.5 W/kg = 13,32 dBW/kg

-21.72

e—
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Impedance Measurement Plot for Head TSL
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D2450V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.05 /
Return Loss(dB) -25.168 -27.362 -8.02%
Impedance 46.046 Q—-0.531jQ 48.091 Q +3.748 jQ -4.279Q (Imaginary part)
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Client: _Tejet Certificate No: 24.J022000576
CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1184
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 30, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22£3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPSA 101369 17-May-24 (CTTL, No, J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No, EX-7464_Jan24) Jan-25
DAE4 SN 1586 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Cusibrated by: Zhao Jing SAR Test Engineer 4,

Reviewed by Lin Jun SAR Test Engineer

Approved by: Qi Dianyuan SAR Project Leader ’b;v(a./

Issued: September 13, 2024
This calibration certificate shall not be reproduced except In full without written approval of the laboratory.

Certificate No: 24J02Z000576 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMXx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) [EC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured; SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 241027000576 Page 2 of 6
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Measurement Conditions
DASY system configuration, 8s far as not given on page 1
DASY Version DASYS52 52.104
Extrapolation Advanced Extrapoiation
Phantom Tripte Flat Phantom 5,1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz= 5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.0 1.96 mho/m
Measured Head TSL parameters {220+02)°C 401 26% 1.95 mho/m £6 %
Head TSL temperature change during test <1.0°C - s
SAR result with Head TSL
SAR averaged over 1 i’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 56.3 Wikg % 18.8 % (k=2)
SAR averaged over 10 ¢m’ (40 g) of Head TSL Condition
SAR measured 250 mW input power 6.25 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.1 Wikg £ 18.7 % (k=2)
Certificate No: 24J02Z000576 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.20+ 1.04jQ
Retum Loss -27.7d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.050 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by this change. The overall dipole length is sfill accarding to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by [ SPEAG

Certificate No: 24J02Z000576 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2024-08-30
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1184
Communication System: UID 0, CW: Frequency: 2600 MHz
Medium parameters used: f= 2600 MHz; o = 1.948 S/m; & = 40.08: p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard; DASYS (IEEE/TEC/ANSI C63,19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(7.34, 7.45, 7.58) @ 2600 MHz; Calibrated:
2024-01-22

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics; DAE4 Sn1556; Calibrated: 2024-01-03

* Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid; dx=5mm,
dy=5mm, dz=5mm

Reference Value = 101.8 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.25 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 22.9 W/kg

-4.36
-8.72
-13.07

-17.43

+
-21.79 ! ——

0dB = 22.9 W/kg = 13.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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D2600V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.08.30 2024.08.30 /
Return Loss(dB) -24.037 -27.700 -13.22%
Impedance 50.875Q +5.037 jQ 46.175 Q +1.040 jQ 4.700Q (Real part)
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Client Tejet Certificate No:  24J02Z000577
CALIBRATION CERTIFICATE
Object D3500V2 - SN: 1115
Callirgon TLeosINg) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 3, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility; environment temperature (22+3yC and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL. No. J24X04107) May-25
Power sensor NRPGA 101369 17-May-24 (CTTL. No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24.02280002) Jan-26
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ESO71C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3,5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer &b

Reviewed by: Lin Jun SAR Test Engineer 2 —w}.

: ]

Approved by: Qi Dianyuan SAR Project Leader iy b
S 63 /

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Bedy-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 24J022000577 Page 2 of 7
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 52104

Extrapolation Advanced Extrapciation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
3400 MHz £ 1 MHz

Fruquetiey 3500 MHz £ 1 MHz

Head TSL parameters at 3400 MHz
The following parameters and calculabons were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 380 2.81 mho/m
Measured Head TSL parameters {220202)°C 38026% 27T mho/m £68 %
Head TSL temperature change during test <1.0°C e e

SAR result with Head TSL at 3400 MHz

SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 100 mW input power B.71 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.3 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cn1’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.65 Wikg
SAR for nominal Head TSL parameters normalized to 1W 26.5 Wikg £ 24.2 % (k=2)
Head TSL parameters at 3500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 379 2.91 mho/m
Measured Head TSL parameters (220202)°C 37T7+6% 288 mho/im+6 %
Head TSL temperature change during test <1.0°C — —_

SAR result with Head TSL at 3500 MHz

SAR averaged over 1 ¢’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 6.71 Wikg

SAR for nominal Head TSL parameters normalized to TW 67.2 Wikg £ 24.4 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.64 Wkg

SAR for nominal Head TSL parameters normalized to 1W 26.4 Wikg £ 24.2 % (k=2)
Certificate No: 241022000577 Page 3 0f 7
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL at 3400 MHz

Impedance, transformed to feed point 4170+ 0840
Return Loss -20.8d8

Antenna Parameters with Head TSL at 3500 MHz

Impedance, transformed 1o feed point 47.50+ 5.95|0
Retum Loss -23.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.043 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data
Manufactured by I SPEAG
Certificate No: 24J02Z000577 Page 4 of 7
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DASYS Validation Report for Head TSL Date: 2024-09-03

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1115
Communication System: CW, Frequency: 3400 MHz, CW, Frequency: 3500 MHz,
Medium parameters used: f = 3400 MHz; o = 2.77 S/m; & = 37.97; p = 1000 kg/m?,
Medium parameters used: f = 3500 MHz; o = 2.885 S/m; &- = 37.68; p = 1000 kg/m?,
Phantom section: Right Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.18-2007)

DASY5 Configuration:

= Probe: EX3DV4 - SN7464; ConvF(6.74, 6.84, 6.97) @ 3400 MHz;
ConvF(6.73, 6.82, 6.94) @ 3500 MHz, Calibrated: 2024-01-22

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

« Phantom: MFP_V5.1C (20deg probe tiit); Type: QD 000 P51 Cx; Serial:
1062

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=3400 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.22 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 15.9 Wikg

SAR(1 g) = 6.71 Wikg; SAR(10 g) = 2.65 Wikg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 =78.7%

Maximum value of SAR (measured) = 11.9 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=3500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.40 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(1 g) = 6.71 W/kg; SAR(10 g) = 2.64 Wikg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 78%

Maximum value of SAR (measured) = 12.0 Wikg

Cenificate No: 24J022000577 Page 5 of 7
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J8
0
-5.58
1115
-16.73
-22.30
-27.88 >
0dB = 12.0 W/kg = 10.79 dBW/kg
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Impedance Measurement Plot for Head TSL
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D3500V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.03 /
3400MHz
-19.727 -20.782 -5.08%
Return Loss(dB)
3400MHz _ . _
44,449 Q +4.991jQ 41.665 Q +0.841jQ 4.151 Q (Imaginary part)
Impedance
3500MHz
-21.461 -23.596 -9.05%
Return Loss(dB)
3500MHz ) . )
48.940 Q +9.684 jQ 47.486 Q +5.946 jQ 3.737 Q (Imaginary part)
Impedance
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Client Tejet Certificate No: 24J02Z000578
CALIBRATION CERTIFICATE
Object D3700V2 - SN: 1086
Calibration Procedure(s) FE-Z11 1

Calibration Procedures for dipoie validation kits

Calibration date: September 5, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPSA 101368 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No, J23X13425) Dec-24
OCP DAK-3.5(welghted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3,5-1040_Jan24) Jan-25

Name Function Signature

Colboud by: Zhao Jing SAR Test Engineer )

Reviewed by: Lin Jun SAR Test Engineer -M_

Approved by: Qi Dianyuan SAR Project Leader ‘.,a%\/

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electnical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Cenificate No: 24J02Z000578 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = & mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz £ 1 MHz

Head TSL parameters at 3700 MHz
The following parameters and caicuiations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 37.7 3,12 mho/m
Measured Head TSL parameters (22.0£02)°C 37526 % 314 mho/m £ 8 %
Head TSL temperature change during test <10°C — -

SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm' (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.68 Wkg
SAR for nominal Head TSL parameters normalized to 1W 66.7 Wikg % 24.4 % (k=2)
SAR averaged over 10 ¢n1’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2,52 Wikg
SAR for nominal Head TSL parameters normakized to 1W 25.2 Wikg £ 24.2 % (k=2)

Certificate No: 24J02Z000578 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3700 MHz

Impedance, transformed to feed point 4580+ 1.69Q
Retumn Loss - 26.5d8

General Antenna Parameters and Design

LElectm:aI Delay {one direction) 1011 ns ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG ]

Centificate No; 24J02Z000578 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2024-08-05
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1086
Communication System: UID 0, CW, Frequency: 3700 MHz;
Medium parameters used: f = 3700 MHz; o = 3,136 S/m; & = 37.53; p = 1000 kg/m?®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

Probe: EX3DV4 - SN7464; ConvF(6.48, 6.59, 6.69) @ 3700 MHz;
Calibrated: 2024-01-22

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Sernal:
1062

DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=3700 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.13 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(1 g) = 6.68 W/kg; SAR(10 g) = 2.52 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 76.8%

Maximum value of SAR (measured) = 12.2 W/kg

b

0
-5.68
-11.36
-17.03

-22.1

-28.39

L

0dB = 12.2 W/kg = 10.86 dBW/kg

Certificate No: 243022000578 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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D3700V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.05 /
Return Loss(dB) -25.228 -26.465 -4.67%
Impedance 45.787 Q +3.057 jQ 45.774 Q +1.689 jQ 1.368 Q (Imaginary part)
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Client Tejet Certificate No:  24J02Z000579
cALlBBATlON CERTIFICATE
Object D3900V2 - SN: 1059

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date: August 30, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Si). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerdificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL. No. J24X04107) May-25
Power sensor NRPEA 101369 17-May-24 (CTTL, No. J24X04107) May-25
Referance Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24)02780002) Jan-25
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No, J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No, J23X13425) Dec-24
OCP DAK-3,5(weighted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calbrated by: Zhao Jing SAR Test Engineer @

Reviewed by: Lin Jun SAR Test Engineer . _“q_

Approved by: Qi Dianyuan SAR Project Leader %

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paralle! to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 24J02Z000579 Page 2 of 7
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

CAICT

DASY Version DASYS52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm dz=14mm Graded Ratio = 1.4 (Z direction)
e ot s
Head TSL parameters at 3900MHz
The following parameters and calculations were applied
[ Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C ars 3.32 mhoim
Measured Head TSL parameters (220+02)°C 37126% 331 mho/im £ 6 %
Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL at 3900MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.75 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.4 Wikg % 24.4 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 240 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg £ 24.2 % (k=2)
Head TSL parameters at 4100MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 372 3.53 mho/m
Measured Head TSL parameters (220+02)°C 3864+6% 3.50 mho/m £ 6 %
Head TSL temperature change during test <1.0°'C — —
SAR result with Head TSL at 4100MHz
SAR averaged over 1 cm’' (1g) of Head TSL Condition
SAR measured 100 mW input power 6.79 Wikg
SAR for nominai Head TSL parametars normalized to 1W B7.7 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 MW input power 2.39 Wika
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg £ 24.2 % (k=2)
Certificate No: 24J02Z000579 Page3of 7
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3900MHz

Impedance, transformed to feed point 48.80- 5 530
Return Loss - 24 8dB

Antenna Parameters with Head TSL at 4100MHz

Impadance, transformed to feed point 50.70+ 1.00j0
Return Loss -21.0aB

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.018ns j

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG *l
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DASYS Validation Report for Head TSL Date: 2024-08-30

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN: 1059
Communication System: UID 0, CW; Frequency: 3800 MHz; Frequency: 4100 MHz;
Medium parameters used: f = 3900 MHz; o = 3.31 S/m; & = 37.13; p = 1000 ka/m?
Medium parameters used: f = 4100 MHz; o = 3.498 S/m; &: = 36.61; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

+ Probe: EX3DV4 - SN7464; ConvF(6.74, 6.84, 6.96) @ 3900 MHz;
ConvF(6,72, 6.83, 6.93) @ 4100 MHz, Calibrated: 2024-01-22

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

= Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

« DASY52 52,10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=3900 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 63.44 VV/im; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 6.75 Wikg; SAR(10 g) = 2.4 Wikg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 75%

Maximum value of SAR (measured) = 12.8 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=4100 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.39 /m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 19.5 W/kg

SAR(1 g) = 6.79 W/kg; SAR(10 g) = 2.39 Wikg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 73.4%

Maximum value of SAR (measured) = 13.2 W/kg

Certificate No: 24J02Z000579 Page 50f 7
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-46.65

-13.30
-19.96
-26.61

L
-33.26

0dB = 132 W/kg = 11.21 dBW/kg
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Impedance Measurement Plot for Head TSL
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D3900V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.08.30 2024.08.30 /
3900MHz
-24.813 -24.842 -0.12%
Return Loss(dB)
3900MHz . . .
50.921 Q-3.092 jQ 48.772 Q-5.531jQ 2.439 Q (Imaginary part)
Impedance
4100MHz
-22.694 -20.999 8.07%
Return Loss(dB)
4100MHz , _ _
54.865 0 —-3.911jQ 59.729 Q + 1.004 jQ -4.915 Q (Imaginary part)
Impedance
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Adid: No.52 HuaYuunBei Road, Haidian District, Begjing, 100191 4’@“\ CNAS LOST0

Tel- +86-10-62302117

E-mail: emtaicaict.oc.co hiepowwsw.calet.ac.cn

Client Tejet Certificate No:  24J02Z000582
CALIBRATION CERTIFICATE
Object DSGHzV2 - SN: 1333
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 4, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensar NRPGA 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, N0.24J02Z80002) Jan-25
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430  25-Dec-23 (CTTL, No, J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No, J23X13425) Dec-24
OCP DAK-3 5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Caloraie by: Zhao Jing SAR Test Engineer 4

Reviewed by. Lin Jun SAR Test Engineer —104%,

ANppciic ty: Qi Dianyuan SAR Project Leader

Issued: September 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000582 Page 1 of 10

123 / 133



Report No.: BL-SH25C1427-AC GI'ULID

;’TT\L s peag CAICT

Add: No.52 HuaYuanBei Road, Hasdien Districs, Betjing, 100191, China
Tek: +86-10-62302117

Femail; emf@icaict.ac.cn hittp/iwww.calet.ac.co
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 24J02Z000582 Page 2 of 10
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

CAICT

DASY Version DASYS2 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)
5200 MHz £ 1 MHz
5300 MHz £ 1 MHz
Frequency 5500 MHz £ 1 MHz
5600 MHz £ 1 MHz
5800 MHz = 1 MHz
Head TSL parameters at 5200MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C %0 4.66 mho/m
Measured Head TSL parameters (220+02)°C 36226% 467 mhaoim 6 %
Head TSL temperature change during test <10°C — —
SAR result with Head TSL at 5200MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.77 Wikg
SAR for nominal Head TSL parameters normalized to 1W T7.8 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditicn
SAR measured 100 mW input power 2.25 Wikg
SAR for nominai Head TSL parameters normalized to TW 22.5 Wikg £ 24.2 % (k=2)

Certificate No: 24J02Z000582
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Head TSL parameters at 5300MHz
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The following parameters and calculations were applied.

CAICT

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 358 4.76 mhoim
Measured Head TSL parameters (220£02)°C 360£6% 479 mhoim +6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL at 5300MHz
SAR averaged over 1 ¢m’ {1 g) of Head TSL Condition
SAR measured 100 mW input power 7.89 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.0 Wikg £ 24.4 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.30 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.0 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5500MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Head TSL parameters {(220£02)C 356+6% 5.00 mho/m £ 6 %

Head TSL temperature change during test <10°C —_ —
SAR result with Head TSL at 5500MHz

SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.34 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.4 Wikg £ 24.4 % (k=2)

SAR averaged over 10 cm° (10 @) of Head TSL Condition

SAR measured 100 mW input power 2.40 Wikag

SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg £ 24.2 % (k=2)
Certificate No: 241027000582 Page 4 of 10
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Head TSL parameters at 5600MHz
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CAICT

The foliowing parameters and caiculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 355 5.07 mha/m
Measured Head TSL parameters {(220+02)°C 355+6% S511mhoim28%
Head TSL temperature change during test <10°C - —eee
SAR result with Head TSL at 5600MHz
SAR averaged over 1 cm” (1 ) of Head TSL Condition
SAR measured 100 mW input power B8.28 Wikg
SAR for nominal Head TSL parameters normalized to 1W 82.8 Wikg £ 24.4 % (k=2)
SAR averaged over 10 c#1' (10 g) of Head TSL Condition
SAR measured 100 mW input power 240 Wikg
SAR for nominal Head TSL parameters noymalized to 1W 24.0 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5800MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 353 5.27 mho/m
Measured Head TSL parameters (2204£02)°C 352:6% 531 mho'm£6 %
Head TSL temperature change during test <10°C - e
SAR result with Head TSL at 5800MHz
SAR avoraged over 1_cim’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 78.5 Wikg £ 24.4 % (k=2)
SAR averaged over 10 om’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 226 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.6 W/kg £ 24.2 % (k=2)

Certificate No: 24027000582

Page sof 10

127 / 133



Report No.: BL-SH25C1427-AC

LEGroup

*  In Collsboraton with

=77/ s p e a g
S~ CAUBRATION LABORATORY

Add: Ne.52 Hua YuanBei Road, Haidian Districe, Beging. 100191, Ching
Tel: +86-10:62302117
E-mail: emfi@caictoc.cn hitps/www.caict.ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5200MHz

CAICT

Impedance, transformed to feed point 51.00- 3.51j0Q

Return Loss -28.9d8

Antenna Parameters with Head TSL at 5300MHz

Impedance, transformed to feed point 47 20- 2.65[0

Retum Loss -281d8

Antenna Parameters with Head TSL at 5500MHz

Impedance, transformed 1o feed point 49.50Q- 2 80jQ

Retumn Loss - 31.5d8

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 5240+ 2861jQ

Return Loss -20.2dB

Antenna Parameters with Head TSL at 5800MHz

Impedance, transformed to feed point 50.50+ 3.13jQ
Return Loss -30.0dB
Certificate No: 24J02Z000582 Page 6 of 10
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General Antenna Parameters and Design

Electrical Delay (one direction) 1110 ns ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by [ SPEAG
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DASYS Validation Report for Head TSL Date: 2024-09-04

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1333
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; 0 = 4.67 S/m; & = 36.21; p = 1000 kg/m?
Medium parameters used: f = 5300 MHz; o = 4.785 S/m; e- = 36.01; p = 1000 kg/m?
Medium parameters used: f = 5500 MHz, o = 4,996 S/m; &- = 35.64; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o = 5.11 S/m; & = 35.49; p = 1000 kg/m*®
Medium parameters used: f = 5800 MHz, o = 5,308 S/m; & = 35.22; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

» Probe: EX3DV4 - SN7464; ConvF(5.41, 5.5, 5.64) @ 5200 MHz;
ConvF(5.31, 5.35, 5.51) @ 5300 MHz; ConvF(4.81, 4.83, 5.01) @ 5500
MHz; ConvF(4.68, 4.7, 4.88) @ 5600 MHz; ConvF(4.72, 4.77, 4.92) @ 5800
MHz; Calibrated: 2024-01-22

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial;
1062

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.85 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 7.77 W/kg; SAR(10 g) = 2.25 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.4%

Maximum value of SAR (measured) = 17.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58,16 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 31.6 Wikg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.3 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =865.4%

Maximum value of SAR (measured) = 18.0 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.11 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) =8.34 Wikg; SAR(10 g) = 2.4 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =64.7%

Maximum value of SAR (measured) = 19.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.70 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.4 W/kg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.4 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 63.7%

Maximum value of SAR (measured) = 19.4 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = §7.03 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 35.3 W/kg

SAR(1 g) = 7.85 W/kg; SAR(10 g) = 2.26 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 = 62.1%

Maximum value of SAR (measured) = 18.6 Wikg

dB
0

6.33
-12.66
18.99
-25.32

L

0dB = 18.6 W/kg = 12.70 dBW/kg

-31.65
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Impedance Measurement Plot for Head TSL

Tri =11 Log Mag 30, 00in/ Ref o, 00008 [FL]

bt GO000 GH= -24.880 do
4o oo | 2 3.3000000 Gz -28.001 do
0.6 | 3 3.3000000 G4z -31.3501 dB
i 3.6000000 Gz -39, 233 dB
§9.8000000 G4z -10.004 db

A 0 i i\/'fm‘;\ﬁ/{_\_ /_—r/h’_’z
|
-50.00 b— PS = = 3 = |
PEE U1 snith (Redx) Scala 1.000u [F1 pel]
31 5,2000000 GHz 40.535 O -3.5062 & 6.7294-pf
2 5.3000000 GMz 47,233 0 -2,0507 0 11.3%% pF
3 5.5000000 Gz 49.503 0 -4,0010 0 31.123 pF
4 3.E000000 GHZ 52.393 O 2.60%4 0 74,048 pw
3 5.B000000 GHz 30.538 0 3.1337 o 65.990 pm
\
|
'\ | ; 7 :
J
f
f=—— - o S a oS
1Sans5eR IFEW 100 B S ce Tl
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Report No.: BL-SH25C1427-AC

LEGroup

D5GHzV2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2025.09.02 2024.09.04 /
5200MHz
-24.755 -28.880 -14.28%
Return Loss(dB)
5200MHz _ .
46.494 Q0 -4.342jQ 50.955 Q0 -3.506 jQ -4.461 Q (Real part)
Impedance
5300MHz
-24.932 -28.091 -11.25%
Return Loss(dB)
5300MHz ) .
45.632 QO —3.448 Q 47.2330-2.651jQ -1.601 Q (Real part)
Impedance
5600MHz
-25.942 -29.235 -11.26%
Return Loss(dB)
5600MHz ) )
47.851 Q—-1.550jQ 52.393 Q0 +2.605jQ -4.542 Q (Real part)
Impedance
5800MHz
-26.280 -30.004 -12.41%
Return Loss(dB)
5800MHz ) ) )
46.181 Q0 —-1.364 jQ 50.538 Q0 +3.134jQ -4.497 Q (Imaginary part)
Impedance
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